Although it has long been known that mammalian striated muscles differ in their sensitivity to neuromuscular blocking drugs, the reasons remain poorly understood. Possible mechanisms proposed include differences between muscles in perfusion, temperature, number and affinity of acetylcholine receptors, the dissociation rate constant of the drug-receptor complex, acetylcholinesterase activity, fibre type composition or fibre size [1] . While some of these hypotheses have been disproved, others do not appear plausible or have not been investigated in detail. In this study, we have investigated the contributions of differences in fibre composition and size to the unequal sensitivities of muscles to neuromuscular blocking drugs.
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METHODS AND RESULTS
The studies were carried out under Project Licence PPL 80/00174 of the Home Office, using adult female British Saanen breed of goats. Muscle specimens were taken from the ulnaris lateralis, thyroarytenoideus, cricoarytenoideus dorsalis and diaphragm of four goats, the fibres differentiated into types I and II by enzyme histochemistry and the composition and diameter of each type in each muscle determined by computerized planimetry [2] . In another study, two groups each of five similar goats were used for studies on suxamethonium or vecuronium. The animals were anaesthetized with thiopentone and halothane in oxygen and the lungs ventilated mechanically to maintain normocapnia. The ulnaris lateralis, thyroarytenoideus, cricoarytenoideus dorsalis and diaphragm muscles were stimulated indirectly via their motor nerve supply with supramaximal stimuli at 1 Hz and the evoked electromyographic response monitored. I.v. doses of suxamethonium 500 ug kg" 1 or vecuronium 4 ug kg" 1 , producing complete paralysis in the four muscles, were administered and the time from injection to spontaneous recovery of evoked EMG response to 25 % of control noted.
The relationship between the mean composition and diameter of types I and II fibres in die various muscles studied and the relative sensitivities of the muscles to suxamethonium or vecuronium (as reflected by die time for spontaneous recovery of evoked response to 25% of control after 100% block) was investigated by correlation analysis. P 0 .05 was taken to indicate statistical significance. There was an association between time to spontaneous 25 % recovery from either vecuronium or suxamethonium block and fibre diameter, the association being significant for the diameter of type I and types I and II fibres taken together, but not for type II fibre diameter. There was no association between muscle fibre composition and time to 25 % recovery from each neuromuscular blocker (table  I) . COMMENT These data suggest that muscle sensitivity to neuromuscular blocking drugs might be related to fibre size in such a way that sensitivity to either depolarizing or non-depolarizing blockers increases with fibre size but, like the unequal sensitivities of different muscles to these drugs, the mechanisms underlying diis association are not clear. Although alterations in muscle fibre acetylcholine receptor population may account for changes in muscle sensitivity to neuromuscular blocking drugs under a wide variety of physiological and pathological conditions [3] , differences in acetylcholine receptor population or density per se may not account for either the unequal sensitivities of normal muscles to neuromuscular drugs or the presently demonstrated association between fibre size and muscle sensitivity. If these phenomena were related to acetylcholine receptor population or density, a reciprocal relationship would exist between the response of a muscle to depolarizing and non-depolarizing drugs on the basis of the current theories relating to the mechanisms of action. Consideration of the sensitivities of the diaphragm and adductor pollicis muscles to suxamethonium and vecuronium shows that this is not so [1, 4] . Instead, the unequal sensitivities of normal muscles might be related to differences between muscles in fibre size, the latter being related directly to the size and complexity of the neuromuscular junction [5] , but it is not clear if and how the size of the neuromuscular junction relates to acetylcholine receptor characteristics. It may be that acetylcholine receptors on small and large fibres differ in characteristics such as their affinity for neuromuscular blocking drugs and the dissociation rate constant of the drug-receptor complex. These possibilities and the role, if any, of differences in acetylcholinesterase activity and acetylcholine receptor population and density at neuromuscular junctions in different muscles deserve investigation.
The association between fibre size and muscle sensitivity demonstrated in this study suggests that peripheral muscles composed of small calibre fibres may be reliable guides for monitoring profound paralysis in laryngeal muscles and the diaphragm. This association may account for the similarities in sensitivity between the orbicularis oculi, diaphragm and laryngeal adductor muscles, all of which are composed of small calibre fibres; together with similarities in perfusion, this may explain why the orbicularis oculi muscle is a better guide than the adductor pollicis muscle for monitoring the course and degree of paralysis in laryngeal adductor muscles and the diaphragm [4, 6] .
